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The problem. Is there a long-term effect of 
starting age on academic achievement, participation in 
athletics, student government and organizations, and fine 
arts, and the continuation of post-secondary education? 
Procedure. The graduates of a small rural high 
school over a five-year period made up the study sample. 
The students were first divided by the age at which they 
entered kindergarten into an older and younger group. 
The older group turned six before March of their 
kindergarten year. Records were examined and assistance 
was received through survey information concerning the 
number of activities each student partlclpated In, 
standardized test scores, grade point average, and 
parental education levels. 
Findinq~. No significant effect was found in 
student partlcipatlon, academic achlevement, or 
post-secondary education, due to school startlng age. 
 conclusion^. The age at whlch a student begins 
school Is not, in Itself, a significant factor at the 
high school level on any aspect of the student's success 
or participation. 
P-U. There was a sllght indication that 
age, gender, and parent education, when considered 
together, may have an effect on ACT performance. This 
could be interesting to investigate further with a larger 
sample group. 
TABLE OF CONTENTS 
Page 
List of Tables . . . . . .  
. . . . . . . . . . . . .  1 
List of Figures 2 
. . . . . . . . . . . . . . . . . .  
Chapter 
. 1 Introduction . . . . . . . . . . . . . . . .  3 
Identification of the Problem . . . . . . .  3 
. . . . . . . . .  Significanceofthestudy 3 
. 2 Review of Literature . . . . . . . . . . . .  5 
3 . Design of the Study . . . . . . . . . . . .  12 
Null Hypotheses . . . . . . . . . . . . . .  12 
Sub Hypotheses . . . . . . . . . . . . . . .  12 
. . . .  
Independent and Dependent Variables 12 
Research Design . . . . . . . . . . . . . .  13 
Sampling Design . . . . . . . . . . . .  14 
Population . . . . . . . . . . . . . . .  15 
Limitations . . . . . . . . . . . . . . . .  15 
Assumptions . . . . . . . . . . . . . . . .  16 
. . . . . . . . . . . . . .  Instrumentation 17 
. . . . . . . . . . . . . .  DataCollectIon 18 
. . . . . . . . . . . . . . .  Data Analysis 20 
. . . . . . . . . . . .  Definition of Terms 21 
. . . . . . . . . . . .  . 4 Analysis of the Data 23 
. . . . . . . . . .  Review of the Hypotheses 23 
. . . . . . . . . . . . . . .  Data Analysis 24 
. . . . . . . . . .  
. 5 Summary and Conclusions 42 
. . . . . . . . . . . . . . . .  Conclusions 42 
. . . . . .  Comparison to Current Literature 42 
. . . . . . . . . . . . . .  Recommendations 43 
. . . . . . . . . . . . . . . . . . . . .  References 44 
Appendix A :  Letter of Request to Coaches and 
. . . . . . . . . . . . . . . . .  Sponsors 47 
. . .  0 :  Extracurricular Information Form 48 
C: Cumulative Folder Inforrnatlon Form . . 49 
LIST OF TABLES 
Table 1. Homogeneity of 'Jar iance: Bart 1 ett-Bo:,: 
. . . . . . . . . . . . . . . . . . .  Stst ist ics. 
Tab e 2 .  Homogene i t y of Var i ante: cochr ,ns 
. . . . . . . . . . . . . . . . . . .  statistics. 
Table 3 .  Test Statistics and P-Values for the Table 
for the Multivariate Analysis of Variance . . . .  
Table 4. Test Stat~stics and P-Vslues for the 
Analysls of Variance: Dependent Variable ACT. . .  
Table 5. Test Statistics and P-Values for the 
Analysis of Variance: Dependent Variable 
Grade Point Average . . . . . . . . . . . . . .  
Table 6. Test Statistics and P-Values for the 
Analysis of Variance: Dependent Variable Total 
. . . . . . . . . . .  Extracurricular Activities. 
Table 7. Test Statistics and P-Values for the 
Analysis of Variance: Dependent Variable 
. . . . . . . . . . . .  Post-Secondary Education. 
. . . . . . .  Table 8.  Summary Table of Group Means 
Table 9 .  T - T ~ S ~  for ~ i n e  Arts Participation by Age- 
Table 1 0 .  T - T ~ S ~  for ~ t h ~ e t i c s  Participation by Age 
Table 1 1 .  z - ~ ~ s t  for other ~xtracurric~lar Activity 
. . . . . . . . . . . . . .  Participation by Age. 
LIST OF FIGURES 
Page 
Figure 1 .  Schematic for research design 1 4  
. . . . . .  
F ~ y u r e  2 .  Box plots for the variable, ACT scores. . 25 
Flgure 3 .  Box plots for the variable, grade point 
averages. 26 
. . . . . . . . . . . . . . . . . . . .  
Figure 4. Bo:~: plots for the variable, total 
e;..tracurr~cular activit~es. . . . . . .  26 
Figure 5. Box plots for the variable, 
37 post-secondary education. . . . . . . . . . . .  , 
.Figure 6. Plot of residuals versus predicted values 
for ACT scores. . . . . . . . . . . . . . . . . .  29 
Figure 7. l4ormal probability plot of residuals for 
ACT scores. . . . . . . . . . . . . . . . . . . .  30 
Figure 8. Plot of residuals versus predicted values 
for GPA . . . . . . . . . . . . . . . . . . . . .  30 
Figure 9 .  Normal probability plot of residuals for 
. . . . . . . . . . . . . . . . . . . . . .  G P A .  31 
Flgure 10. Plot of residuals versus predicted values 
. . . . . . . . . . . . .  for TECA participation. 31 
Figure 1 1 .  Normal probability plot of residuals for 
. . . . . . . . . . . . . . .  TECA participation. 32 
Figure 12. Plot of residuals versus predicted values 
. . . . . . . . . . . . . . . . . . . . .  for PSE 32 
F ~ g u r e  13. Normal probability plot of residuals for 
. . . . . . . . . . . . . . . . . . . . . . .  PSE 33 
Figure 14. Box plot for other extracurricular 
. . .  activity participation for the young group. 4 1  
Figure 15. Box plot for other extracurricular 
. . .  activity participation for the older group. 41 
CHAPTER 1 
Introduction 
Is there a relationship between the age students 
start school and their success in high school in terms of 
participation and academic success? 
Jdentification of the Problem 
School starting age has been the interest of 
researchers for many years. As the working roles of 
mothers change, more interest is given to starting 
students at even earlier ages in formal education. There 
have been many reports on the short term effect of 
starting age in relationship to elementary grade 
performance, but llttle consideration has been given to 
the long term effects. In this study the participation 
in extracurricular actlvltles in high school, academic 
achievement in high school, and post-high school 
education will be examined in relation to school starting 
age. 
Sisniflcance of the Study 
The study of school starting age and the variables 
leading to the greatest level of school success may be 
appl led to practices determining when students begin 
their formal education. I f  there is a significant effect 
on the achievement and participation of students who 
begkn school at a certakn age, kt could be addressed by 
school districts in determining placement of in-coming 
kindergarteners. 
This information could also be useful to parents 
wanting to make decisions different from local or state 
guidelines on the starting date for their child's formal 
education. With this information, they will have one 
more item to consider when placing their child in school 
in hopes of achieving the greatest success for them. 
Re.diew of Literature 
School starting ape has been 6 topic in literature 
since the 1820s. Many views have been considered, but no 
sol id answers to the question have been found. Because 
of the continued question--and now in some areas the 
beginning of even earlier formal education--the search 
for a solution continues. The basic problem of school 
starting age is stated by Kinard and Reinherz (1986) as a 
concern that children who are cognitively or emotionally 
immature may be at risk in facing persistent failure or 
maladjustment. 
In reviewing the literature, some studies are 
concerned with performance and adjustment only in the 
elementary grades (Kinard B Reinherz, 1986; Uphoff & 
Gllmore, 1986; Campbell, 1985; Obrzut, Nelson, B Obrzut, 
1 9 8 4 ) .  In these studies, findings and recommendations 
v a r y  according to the variables considered. Kinard and 
Reinherz (1986) found that in considering information 
processing skills at school entry, the youngest group 
scored the lowest and the oldest group scored the 
highest. But by fourth grade, age was not a factor of 
significance. However, they found that girls scored 
higher in language and boys scored higher in math. It  
was concluded that cognitive and emotional readiness was 
a maJor factor in school success. Langer, Kalk, and 
3earls (1984) also concluded that achievement differences 
due to age, decrease with time spent in school. Their 
study found the differences to have diminished by the age 
of thirteen for white students, but not for black 
students. At the age of seventeen they found there was 
no difference for either black or white students based on 
age. Obrzut, Nelson, and Obrzut (1984) found that early 
admitted students performed better academically but 
poorer in social-emotional development. 
Some studies measure a child's school success in 
terms of grade level promotion. Uphoff and Gilmore 
(1986) said younger children are far more likely to have 
failed a grade. Uphoff had found 75 percent of 
retentions in a Nebraska school were summer children. 
The younger children were found to be off-task two to 
three times as much as the older and middle aged 
children. Campbell (1985) found 2 3 . 9  percent of younger 
students were retained and only 6.8 percent of older 
students, in a study of 457 students in Virginia. 
Research in a Colorado district (Obrzut, Nelson, 8 
Obrzut, 1984) found 28 percent of the early group versus 
2 percent of the older children were retained. This 
research also identified age related social reasons for 
retentions, such as short attention span and the need for 
one on one attention. I t  was found by Langer. Kalk, and 
Searls (19841 that the retention rate for young males was 
double that for females. Baer (1958) found after eleven 
years of education. overage students had been more 
successful in maintaining regular grade promotion. I t  
has been stated that 20 to 30 percent of students, face 
f a ~ i u r e  due to overplacement, and the educational system 
should be charged with the task of correctly placing 
these students (Johnson b Johnson, 1982). According to 
some researchers, retention is a questionable measure of 
.school success because teachers are less wi 1 1  ing to hold 
back older students--even when they are performing at a 
level equal to or lower than that at which a younger 
student is held back. 
At the opposite end of retention, it was found that 
significantly more gifted fifth through eighth graders 
had entered school at the age of at least five by 
September 1 (Maddux, Stacy, 8 Scott, 1981). In this same 
1 i n e  of research, Uphoff and Gilmore (1986) found that 71 
to 7'0 percent of overage summer children in grades three 
through six, scored above average on the Iowa Test of 
Basic Skills, while only 22 to 27 percent of at-age 
summer children scored above average. They also found 
that on classroom performance 81 to 100 percent of the 
Overage students were graded above average, while only 47 
to 60 percent of the at-age summer children scored above 
average. 
Referrals for learning dlsabllltles and counseling 
services is another area studied in relation to school 
stactlng aye. DiPasquale, Moule, and Flewel ling ( 1 9 8 0 )  
found that the number of referrals increased as the age 
of students in a grade level decreased; this was much 
more noticeable in male referrals. They found the 
correlation to age to be greater in academic rather than 
behavioral referrals. In later grades, the birthdate 
effect for academic problems was not apparent, but was 
possibly accounted for by repetition or remediation of 
the younger students. I t  was also found by Uphoff and 
Gilmore (1986) that younger children had more learning 
disability referrals and placements. They found academic 
problems of developmentally unready younger children 
often last throughout the school career. Maddux ( 1980 )  
found children labeled as learning disabled tended to 
have entered first grade early and that the high number 
of "young" learning disabled chi ldren persisted through 
the ninth grade. Drabman, Tarnowski, and Kelly ( 1 9 8 7 )  
found the youngest class members to be referred most 
often for both academic and behavior difficulties 
throughout all grades. They speculated in their 
findings, that teacher expectations play a role in the 
age b 1 as. 
Few studies have dealt with students in the high 
school grades. Baer (1958) followed students through 
eleven years and found at eighth grade there was not a 
significant difference in academic scores, but in high 
school the overage group made significantly higher 
grades. The 01 der students also ranked higher on 
personal traits when ranked by teachers. This is 
contradictory to Langer, Kalk, and Searls (1984) who 
found age advantages through the age of thirteen, but 
significance disappeared by the age of seventeen. Uphoff 
and Gilmore (1986) found in eleventh grade honor English 
students 71 percent of the older and 14 percent of the 
younger students received A's .  A1 though the younger 
students were honor students, they lacked the 
self-motivation and maturity to complete " A "  work. 
Not all studies found a variation in results due to 
startlng age. One hundred and seventeen students were 
followed through fourth grade and no significant variance 
was found due to age (Dietz 8. Wilson, 1985). In a 
statewide study In Kentucky (Davis, Trirnble, & Vincent, 
1880). 27 to 3 4  percent of all children in a given grade 
were studied. In this study, i t  was found that by eighth 
grade there was no significant difference in math and 
language arts scores between older and younger students, 
but In reading, a significant difference was found. 
Spil ]man and Lutz ( 1 9 8 5 )  found no areas of significance 
based on age, but did find that girls did significantly 
better than boys in all areas except visual memory. 
sweetland and DeSimone ( 1 9 8 7 )  found that starting age had 
an effect only for summer birthdays. The summer children 
achieved at significantly lower levels through fourth 
grade, but by sixth grade the effect was less clear. May 
and Welch ( 1 9 8 6 )  found that by fourth grade there were 
neither age nor gender differences in performance. 
Going to the other extreme in age differences, some 
studies dealt with children entering school before 
reaching required age guide1 ines. I t  was found that 
unscreened early entrants accounted for 77 percent of 
retentions (Braymen & Piersel, 1987). When screening was 
used carefully i t  was determined that bright, young 
entrants excelled in all areas of performance, 
Partlclpation, and teacher ratings (Proctor, Black, & 
Feldhusen. 1 9 8 6 ) .  
general conclusion of the reseach showed that 
unless our education system is willing to accomodate the 
age difference by having multiple school starting dates 
during the year, there is no way to avoid a year 
difference In developmental and cognitive abilities of 
Students ~n a qiven class. Other items of readiness 
should be considered, as I t  has been shown that 
appropriately screened underage students can be just a s  
successful a s  overage students in their academic careers. 
T h e  whole concept of development needs to be considered 
with intelligence and chronological age. 
Design of the Study 
N u l l  Hv~otheses 
1 . The age at which a chi Id beglns kindergarten has 
no effect on grade point average (GPAI upon high school 
g radua t  ion. 
2 .  The age at which a child begins kindergarten has 
,no effect on performance on the ACT test. 
3. The age at whlch a child begins klndergacten has 
no effect on post-secondary education CPSE3. 
4. The age at which a chi Id begins kindergarten has 
no effect of their total extra-curricular activity CTECA) 
particlpation in high school. 
otheges Under Hv~othesls 4 
1 .  The age at which a chi ld beglns kindergarten has 
no effect on athletic particlpation in high school. 
2. The age at which a child begins kindergarten has 
no effect on fine arts particlpation in hlgh school. 
3. The age at which a child begins kindergarten has 
no effect on other extra-curricular activity (OECA)  
Partic~pation (clubs, organizations, and politics> in 
h i g h  school. 
independent and Dependent Varlables 
In  thls research the effect of school starting age 
(the Independent variable) will be examined with the 
moderator variables of student gender and parent 
education. School starting age is the variable of main 
interest in this study. Gender was included as a 
moderating variable as it has been shown to play a role 
in school success in other studies. Parent education was 
not mentioned in the other research that was examined, 
but i t was chosen to be examined because of biases 
mentioned by teachers in the studied districts, when 
discussing student performance. These variables will be 
considered in this ex post facto study. 
There are seven dependent variables that will be 
researched: grade point average at graduation, ACT score, 
post-secondary education, total extra-curricular 
participation, athletic participation, fine arts 
participation, and other extra-curricular participation. 
In the research the effect of the independent variable 
and moderator variables on these dependent variables 
collectively and individually wlll be researched. 
Research Desisn 
This is an ex post facto study of seventy-one 
graduates from a five-year period. These graduates were 
dlvided into two groups, Group one has the 
characteristlc of being five years old when entering 
kindergarten, and not turning six before March 15 of 
their kindergarten year. Group two has the 
characteristic of being slx years old before March 
during their kindergarten year. 
The following schematic illustrates the research 
design. 
Figure I .  Schematic for research design. 
The criterion of age is represented by " C . "  One group of 
students has the criterion of being in the younger group 
at the time of entering kindergarten; the older group 
does not have the criterion. Therefore, O1 represents the 
observation in group one on the dependent variable, and 
O2 represents the observation in group two on the 
dependent variable. 
Sam~lins Desisn 
Twenty percent of the graduates for five consecutive 
Years were chosen at random from the 
Beaman-Conrad-Llscomb and Union-Whitten Community School 
Districts. These graduates were divided in the study by 
the independent variable of school starting age, with 
Parent education and gender used as moderating variables. 
The effects of these independent and rnoderatlng variables 
were considered individually and collectively on the 
dependent variables of cumulative grade point average* 
ACT scores, post-secondary education, and total 
extracurricular participation (athletic participation. 
fine-arts participation, and other extracurricular 
participation). In this study, the areas of athletics, 
fine arts, and other extracurricular participation were 
looked at individually as well as by combining all three 
areas. 
Population 
The students in the study came from two combined 
rural school districts. The district area is composed of 
five small communities ranging in population from 200 to 
1,000, and including the rural areas surrounding the 
towns. The economy is agriculturally-based. The area is 
located 20 miles from a medium-sized city (population 
25,000) and 50 to 65 miles from two metropolitan areas 
(populations over 100,000). The income of the area would 
place most of the population in the middle to 
upper-middle class. Both districts are 100 percent 
Caucasian. 
The statistics used in the survey were a compilation 
of the students activities and grades over a four-year 
h igh  school experience. The grade point average i s  based 
on a four-polnt scale. 
1 tat im 
The study may be affected by the selection process 
Of students for the study. The students were selected at 
randam, but they were not random1 y assigned to the two 
age groups. Random assignment to the defined age groups 
was clearly infeasible for the study. 
The study may also be affected by the accuracy of 
the records on file for each student. Some of the 
participation records were filled out by students at 
graduation. To double check on this accuracy, coaches 
and sponsors were requested to fill out a form on each 
student, but part of this came from memory as well as 
coaching records. As an additional check, yearbooks were 
checked for student participation. Little discrepancy 
was found between sources and this was traced back to 
students beglnnlng but not completing an activity. 
Nevertheless, there is the possibllity of some human 
error in the record keeplng. 
There was some experimental mortality of the 
subjects in some stat istical analyses as not a] 1 students 
had taken the ACT test. The effect of this was minimized 
by running statistical analyses using the ACT information 
separately from the other analyses. 
Assumpt 101-1s 
In completing the study it will be assumed that 
gradlng between teachers 1s comparable so that the grade 
Point averages are based on the same grade input. 
~t w i  1 1  be assumed that all records of the student 
were accurate and complete. 
-Instrumentation 
I n  the study the ACT was the only standardized 
instrument used. The ACT was chosen because its 
and validity have been well-established by 
the pub1 isher of the test and the majority of the 
students in the district take this test. 
The GPA was used, because this is a universal 
measure used to describe student academic achievement. 
Whenever grade point average is used, the assumption is 
being made that it is comparable from school to school, 
and individual to individual. For the most part 1 
students taking a specific course would have had the same 
teacher in their district, but with the two districts 
t h e r e  were two separate high schools with individual 
staffs for part of the years covered in the study. 
Therefore, the assumption was made that two teachers of 
the same courses graded similarly for the grade point 
averages to be comparable. Both districts use the 
four-point scale for GPA. 
Athletic participation was measured by counting the 
seasons of part i c i pat ion during the grades n 1 ne through 
twelve. Junior varsity as well as varsity participation 
in athletics was counted. In athletics, managers, 
statisticians, and cheerleaders were included. 
Fine arts participation was measured in terms of 
semesters of participation for those activities that 
matched the school Year. Participation in a speech or 
drama event was considered equal to a semester activity 
such as participation in a muslc group. 
Other extracurricular activity (OECA) participation 
was measured in years of membership in clubs and 
activities based on the school year. Student government 
was also included in this area. 
For total extracurricular activity (TECA) 
participation, the count for season athletic 
participation, semester fine arts participation, and year 
other extracurricular participation .were combined into 
one figure. The amount of calendar time is not equal in 
getting a unit of count for the different areas, but the 
clock hours devoted to the various activities is more 
comparable by using this method of welghting. 
Post-secondary education (PSE) was determined by the 
level of schooling that was obtained after high school 
graduation. This was a categorical placement in one of 
three groups: ( 1 )  work or military entrance, (2) 
attendance at a two-year college or vocational school, 
( 3 )  attendance at a four-year college or university. 
Data Collection 
In order to collect the data, cumulative folders 
were reviewed for the seventy-one Selected participants. 
From the cumulative folders the information was found for 
the date of birth and date of starting kindergarten- 
This lnformatlon was used to calculate thelr age and to 
group them according to school starting age. Students 
were divided into "young" and "old" groups based on when 
they turned six. Those who turned six by March 15 of 
their kindergarten year were considered in the older 
group. This date was selected as it is six months, half 
a year. after the deadline to turn five for kindergarten 
entry in Iowa. Those turning six after March 15, were i n  
the younger group. 
Also from the cumulative folders, the Information 
for gender. cumulative grade point average, and ACT 
scores was obtained. Only fifty-four of the selected 
students had taken the ACT test. 
In one district, the extracurrlcular inforrnatlon was 
located In the curnulatlve folders. In the other 
district, the extracurricular information was located in 
the files of the activities director. To verify 
extracurricular inforrnatlon, a survey was sent to all 
coaches and sponsors who had been in charge of the 
act iv i t ~ e s  during the individual student's enrol lrnent 
during school. For students who were in activities where 
the coach or sponsor was not still employed in the 
district, yearbooks were examined to double check for 
Pdrt~clpatlon. The surveys and yearbook examination were 
intended to find students who listed activities they did 
not participate in, as well as students who had forgotten 
to list ~articipation in activities, Errors were found 
on the records of three students, all being participation 
they had failed to record. 
For Some students, parent education was recorded on 
the cumulative folders. To gain this information on 
students where it  was not listed, and to update it on 
those where i t  was listed, a retired teacher in the 
Union-Whitten district, and a secretary in the 
Beaman-Conrad-Liscomb district helped contact the parents 
and ask for this information. Because of the size of the 
districts and personal contacts with many of the parents, 
education level was not verified in all cases by personal 
contact. I f  either parent or a residing stepparent had a 
college degree, they were placed in one group. If no 
parent In the Immediate household held a degree, they 
were placed in the other group. 
Data Analysis 
The data analysis began with the construction of 
exploratory plots. Multivariate analysis of varlance 
(MANOVA) was run on the four dependent variables 
simultaneously. Univariate analysis of variance ( A N O V A )  
was run on each of the four dependent variables 
individual ly. In addition. t tests, and an approximate Z 
test (Veale, 1988) were conducted to test the 
sub-hypotheses. 
. . .  ltlon of Terms 
The following terms are relevant to thls study: 
school starting age - variable conslstlng of the 
catagories ( 1 )  those students who are six 
before March 15, the year they are in 
kindergarten, and ( 2 )  those students who turn 
six on March 15 or after during their 
kindergarten enrollment. 
Grade point average - the scale resulting from the 
conversion of all letter grades in courses 
taken in grades nine through twelve to 
numerical values ( 0 - 4 )  and averaging them. 
(Failing grades are not erased by later 
successful completion.) 
Parent education - variable conslstlng of the catagorles 
( 1  > a parent or guardian In the lmmedlate 
household with a four-year co] lege degree and 
( 2 )  no parent or guardian In the household 
having earned a four-year college degree. 
Athlet~c partlclpation - completion of a full season of 
a sport, including cheerleading, managing, and 
serving as statistician. The sports include 
baseball, softball, football, volleyball, 
wrestling. basketball, track, golf, and tennis. 
Fine 3rt3 - of a semester  of band and related 
groups, vocal and related small groups, 
or participation in musicals, plays, yearbook 
staff, and speech contest participation. 
Other extra-curricular partlcipatlon - includes class 
offices, student council membership, or 
membership in any school sponsored club or 
organization. 
Post-secondary education - variable consisting of the 
catorgories ( 1 )  no further education or 
entering the military service, ( 2 )  further 
education at a two-year college or a vocational 
schoo], ( 3 )  further education at a four-Year 
col l ege or university. 
CHAPTER 4 
Analysis of the Data 
Review of Hypotheses 
In t h ~ s  study there are four main hypotheses that 
were examined: 
1 .  There is no overail (mean or median) difference 
in the grade polnt average (GPA) of graduating high 
school sen lors between those students who started 
kindergarten under the age of five years, six months, and 
those who started kindergarten over the age of five 
years, six months. 
2. There is no overall difference in the ACT scores 
of those high school students who started kindergarten 
under the age of five years, six months and those who 
started klndergarten over the age of five years, six 
months. 
3. There is no overall difference In the post 
secondary education ( P S E )  of those students who started 
klndergarten under the age of five years, six months and 
those who started kindergarten over the age of five 
Years, S I X  months. 
4 .  There is no overall difference in the total high 
school extracurricular activity participation (TECA) of 
those students who started kindergarten under the age of 
five years, sir months, and those who started 
kindergarten over the age of five Years, sir months- 
Three sub-hypotheses were considered under the main 
hypothesis four, involving total extracurricular 
activities. 
1.  There is no overall difference on the total high 
school athletic participation of those students who 
started kindergarten under the age of five years, six 
months and those who started kindergarten over the age of 
five years, six months. 
2. There is no overall difference on the total high 
school fine arts participation of those students who 
started kindergarten under the age of five years, six 
months and those who started klndergarten over the age of 
five years, six months. 
3. There is no overal 1 difference on the total club 
and organization participation of those students who 
started kindergarten under the age of five years, six 
months and  those who started kindergarten over the age of 
five years, six months. 
Data Analysis 
The following data analysis was completed on the 
Digital Equipment Corporation V A X  8600 at Drake 
University using the Statistical Package for the Social 
Sciences (SpSS>o. 
BOX plots were obtalned for each of the dependent 
variables. A t  the bottom of each of the following box 
plots age, gender, and parent education are coded. 
W i t h  
age. 0 i s  the Younger group; 1 is the older group. Males 
are indicated by a 0 and females by a 1. If no parent or 
residing stepparent has a col lege degree, this is 
indicated with a I .  If a parent or residing stepparent 
has a four-year col lege degree this is indicated with a 
2 .  (This variable, parent education, is denoted 
"PARENTED" in the box plots.) 
With the ACT scores there was only one extreme 
outlier. This was an older female with parents with high 
education levels. Her ACT score, however, was consistent 
with her GPA performance. In al l oth'er cases, the ACT 
scores were within the expected ranges. 
BOX-PloLs F o r  V a r l r b l e  .. A C T  A C T  s c o r e  
3 2 I 
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4 Hrdian 
- is:. 7 5 2  
I H ~ q h / L o u  
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E E x L r c m e  
F i g u r e  2 .  BOX plots for the variable, ACT scores. 
I n  the GPA box plots one extreme outlier was found 
with an older female wlth low parent education. 
R O X - P I C ~ L S  F o r  V a r l a b l e  .. GPA 
g r a d e  p n l n t  a v e r a g e  
3 . 9  I 
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Figure 3. Box plots for the variable, grade point 
averages. 
In the TECA box plots there were two extreme 
out1 iers on the high side of participation. These both 
were older boys. One had low parent educat Ion with 34 
units of participation. The other had high parent 
education wlth thlrty-slx unlts of partlclpatlon. Their 
units of particlpatlon were far above that of the other 
older boys in the study. 
box-Plot$ F o r  V a r i a b l e  .. 1 E C A  
V a r l a b l c - -  - - -  
AGE 0 
G f  NDER 0 
f ' A C ; f . N I E D  I 
variable, total Flgure 4. Box plots for the 
I n  the Post-Secondary education box plots there were 
two older boys with high parent education that went to 
two-year colleges rather than four-year. Since the other 
eight older boys had gone on to four-year colleges, these 
two did not meet the statistical expectations. In the 
computer printout, PSE had originally been termed 
AFTERSCH . 
B o x - P l o L s  F o r  V a r l a b l e  .. A F T E R S C H  012/4  y e a r s  c o l l e g e  
K E Y  
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Figure 5. Box plots for the variable, post-secondary 
educa t 1 on. 
The Box M test for homogeneity of dispersion 
matrices yielded nonsignif icance IM=80.817, 
P=. 620<  approx . ) 1 .  Thus the assumption of homogeneous 
dispersion matr ices appears tenable. 
The Bartlett-Box F test and Cochran's C test for 
univariate homogeneity of variance were conducted to 
a n a l y z e  the variances of ACT performance, grade point 
average, total extra-curricular activity participation. 
and p o ~ t - ~ e ~ ~ n d a ~ ~  education over the V ~ C ~ O U S  subgroups. 
Table 1.  Homogeneity of Variance: Bartlett-BOX Statistics 
Dependent Variable Bartlett-Box F P-Val ue 
ACT 
GPA 0.798 0.589 
TECA 0.982 0 . 4 4 2  
PSE ----- -----a 
" Cannot be done since one cel 1 had zero var lance. 
Table 2. Homogeneity of Variance: Cochrans Statistics 
- -- - - - - 
Dependent Variable Cochrans C p - ~ a l  uea 
ACT 0.277 0.214 
GPA 0.210 0.681 
TECA 
PSE 
" P-Val ue for Cochrans C Is approximate. 
~ e s u l t s  of the preceding tests Indicate that the 
var i ances are homog6neous when each dependent var i abl e is 
cons 1 dered I ndependen t l Y . Homogene 1 t y of variance is 
thus a tenable assumption. 
The plots of residuals versus predicted values. 
indicate graphically the results of homogeneity of 
var 1 ance discussed 1 n the preceding paragraph. (See 
Figures 6, 8, 10, and 12. )  The normal plots indicate 
normality as evidenced by the stralght line relationship 
shown in the figure. (See Figures 7, 9, 11, and 13.) 
P l c l t s  of O b s e r v e d ,  P r e d i c t e d ,  and R e s i d u a l  Case V a l u e s  
P r e d i c t e d  V a l u e s  VS S t d  R e s i d .  f o r  ACT 
+ +  ---- + ---- + - ---  + - - - -  ,.----+ ---- + - - - -  t----++ 
1 : 
F19ut-e 6. Plot of residuals versus predicted values for 
ACT scores. 
CIF o b s e r v e d ~  Predicted, and Res ldudl c a s e  v a l u e l  
Nclrmal P l o t  
+--+----+----+---- + - - - - + - - - - + - - - - + - - - -  
t---+ 
Figure 7. Normal probabi 1 i ty plot of residuals for ACT 
scores. 
Plot.% coC C b s e r v e d  Fred l c t e d ,  a n d  Frec i d u a l  Case V a l u e s  
p r e d i c t i d  V a l u e s  U s  S t d  R c c i c .  for iPA 
Flgure 0. p l o t  o f  residuals v e r s u s  predicted v a l u e s  for 
GPA . 
p l o t s  o f  O b s e r v e d .  F r e d  i c t e d ,  a n d  Res l d u a l  Case V a l u e s  
N o r m a l  P l o t  
Figure 9. Normal probability plot of residuals for GPA. 
Plots o f  O b s e r v e d ,  P r e d l c L r d .  and  R e s l d u a l  C a r e  V a l u e s  
P r e d i c t e d  V a l u e s  V S  S t d  R e s i d .  f o r  T E C A  
F ~ ~ E D I C T C D  
Figure 1 0 .  plot o f  residuals versus predicted values for 
TECA partlclpatlon. 

A F T E R S C H  
Figure 13. Normal probability plot of residuals for PSE. 
Multivariate analysls of variance ( M A N O V A )  was 
conducted In the fol lowing conf lgurations: ( 1 )  GPA, ( 2 )  
ACT, ( 3 )  TECA, and ( 4 )  PSE, all analyzed b y  age, gender, 
and parent education. 
Table 3 -  Test Statistics and P-values for the Table for the 
~ultivariate Analysis of Variance" 
Variable Wilks Lambda P-~al uea 
Age 0.982 0.936 
Gender 0.918 0.438 
Parent Educat i on 0.867 0.178 
Age by Gender 0.951 0 .695 
Age by Parent Education 0.980 0.928 
Gender b y  Parent Education 0.931 0.537 
Age b y  Gender by Parent Education 0 ,870 0.189 
A 1  1 four dependent variables ( A C T ,  GPA,  T E C A ,  and PSE) were 
used In M A N O V A .  
None of  the effects o f  the MANOVA were statistically 
sign1 f lcant. The MANOVA used l istwise deletlon of 
m l s s ~ n g  data. This resulted in only fifty-four of the 
seventy-one cases being used in this analysis due l o  the 
Seventeen students who did not take the ACT. 
!?or further analysis of the complete data 
tseventy-one cases) univariate analysis of variance 
( A N O V A ) ,  was conducted on the VAX using SPSSX. since 
these and 1 Y S ~ S  were conducted on one dependent variable 
at a t i m e ,  there was no deletion of da ta  due to the 
miss~ng ACT scores. 
~ ~ b l e  4. Test Statistics and P-Values for the Analysis of 
Var i ance : Dependent Var iabl e ACT 
Variable 
Age 0 . 1 8 3  0.671 
Gender 0.373 0.544 
Parent Education 0.395 0.533 
Age by Gender 0.251 0.619 
Age by Parent Educat ion 0.062 0.804 
Gender by Parent Education 0.997 0.323 
Age by Gender b y  Parent Education 2.012 0.163 
Note: When dolng univariate analysis the ACT has fewer degrees 
of freedom for the error term due to missing subjects. 
The only interaction with age which was in the ballpark 
Of Stat i 1 ca 1 51 gn 1 f j cance was the age, gender, parent 
education interact ion ( p = 0 , 1 6 3 )  in Table 4 .  
Table 5. Test Statistics and P-Values for the Analysis of 
Var i ance : Dependent Var i abl e Grade Point Average 
Variable F-rat io P-Va l ue 
Gender 
Parent Education 
Aye by Gender 0.137 0.712 
Age by Parent Education 1.041 0.312 
Gender by Parent Education 0.555 0.459 
Age by Gender by Parent Education 0.043 0.836 
- - - 
Table 6. Test S t a t ~ s t ~ c s  and P-Values for the Analysis of 
Variance: Dependent Variable Total Extracurricular Activities 
Variable F-rat i o P-Va 1 ue 
Age 0.215 0.645 
Gender 0.556 0.458 
Parent Education 6.642 0.012 
Age by Gender 0.050 
0.800 
Age by Parent Educa t ion 0.183 
0.670 
Gender by Parent Educa t ion 0.083 0.774 
Age by Gender by Parent Education O - o o l  
0.975 
Table 7 .  Test Statlstlcs and P-Values for the Analysis of 
Var i ance : Dependent Variable Post-Secondary Education 
Variable F-rat lo P-Va 1 ue 
Gender 0.074 0.787 
Parent Education 12.331 0.001 
Age by Gender 
Age by Parent Education 
Gender by Parent Educat ion 1.316 0.256 
Age by Gender by Parent Education 0.267 0.607 
From the ANOVA analysis of data the only variable 
that had any signlflcant effect was Parent Education. 
Parent education significantly affected the level of post 
secondary educat ion (F=12.331, p=0.001> and the number of 
extra-curricular activities In which they participated 
(F=6.642. p=0.012>. Those students with parents with 
Post-secondary degrees were most 1 i ke lY to 90 to four 
Year col leges themselves (see Table 8). These same 
students were also more active in terms of total 
extracurricular activity participation. The only 
effect that was c l o s e  to statistical significance at t h e  
. l o  level was the effect of parent education On GPA 
Tab 1 e 8. Summary Tab1 e Of Group Means 
ACT GPA TECA PS E 
Age Group 
Young 20.000 2.838 16.923 1.362 
O l d  21.152 2.738 15.111 1 .267 
Gender 
M a l e  21.036 2.655 14.575 1 .300 
Fema 1 e 20.346 2.928 17.323 1.387 
Farent Ed. 
No Degree 20.429 2.646 13.227 1.091 
Degree 21 . O O O  2.984 19.926 1.741 
In examining the group means for the independent 
var I abl e and the two moderating variables, the area o f  
Parent educat ion showed the greatest difference in means. 
T h i s  I S  consistent wlth the other results that were found 
I n  the study. ~n a \  1 four areas (ACT, GPA, TECA, and 
P S E ) ,  the means for the group of students coming from 
h ~ m e s  wi th at 1 east one parent with a four-year degree 
w e r e  Consistently higher. 
In regard to age, which was the independent 
In the study, there was a tendency for the Younger 
Students t o  h a v e  higher means in the areas of GPA. T E C A p  
and PSE, but the 01 der students did have a higher ACT 
mean. However. none .of these differences were 
statistlcall~ significant. 
In the gender area, ma] es had a higher ACT mean, but 
the females had higher means in the other three areas 
(GPA, TECA, and W E ) .  I t  should be kept in mind that the 
ACT means were based only on f ifty-four of the 
seventy-one cases where the other means were based on the 
ent 1 re samp l e of seventy-one. However, none of these 
differences were statistical 1 y slgnif icant. 
Results from the t tests, comparing older and younger 
students' mean participation in athletics and mean 
~artlclpatlon In fine arts are presented in Tables 9, 10, 
and 1 1 .  
Table 9. T-Test for Flne Arts Partlcipation by Age 
Group N Mean SD T-Va 1 ue P-Va 1 ue 
Young 45 6.822 7.171 
- 0 . 2 4  0 .814  
Old 
Table 10. T-Test for Athletics Participation by Age 
- - -- 
Group N Mean SD T-Val ue P-Val ue 
~ - 
Young 45 7.178 4.633 
-0.85 0.398 
Old 26 8.154 4.705 
Table 11. 2-Test for Other Extra-Curricular Activity 
Participation b y  Age 
Group N Median P S D ~  Z-Value P-Va 1 ue 
Young 4 5  1.5 2.22 
2.45 0.014 
Old 26 0 . O  1.48 
'PSD I s the pseudostandard devlat Ion. 
The resul ts of the t tests were nonsignificant. The 
Z test was chosen for the other extra-curricular 
actlvl ties (OECA), because of the out1 iers that were 
found upon examlnat Ion of the box plots. ( S e e  Figures 10 
and 1 1 . 1  The Z test for OECA ylelds a significant 
difference In the medlan number of OECA participated in 
between the younger and older students, with the Younger 
students having the higher median participation. 
In the Z test the rnedlan of the older students is 
zero, since twenty-seven of the forty-five older students 
were not involved in any clubs or organizations. Yet 
there were two of these students who were outliers, 
participating in six and seven organizations. With the 
younger students, sl ight I y less than half of them were 
not involved in any clubs or organlzations, but there 
were no out1 iers. Thus, the practical significance of 
this result is in doubt. 
0 1 2 3 4  5 6 7 8 
Figure 1 4 .  Box plot for other extracurricular activity 
participation for the young group. 
0 1 3 4 5 6 I 8 C) ? L 
Figure 1 5 .  Box plot for other extracurricular activity 
partlclpation for the older group. 
CHAPTER 5 
Conclusions 
In compl et ing thls study, there were no areas where 
age was a statistical significant factor in school 
part 1 c i pat 1 on or academl c performance . The on 1 y area 
where age approached marginal statistical significance 
was in comblnat Ion wl t h  gender and parent education on 
ACT scores. The only factor that dld show a 
statistical ly slgnlflcant effect on post-secondary 
educat ion and extracurr icu 1 ar part icipat ion was parent 
education. Parent educat Ion Is not a variable that can 
be altered for individual students. Therefore, this 
variable cannot be appl led "at wl l 1 " to improve student 
part~clpat Ion. 
a r m  to Current Literature 
The resu 1 ts of this research remained consistant 
wi th that of other studles. As students were being 
studled at the completion of high school, they were past 
the age of seventeen; and according to Langer, Kalk. and 
Sear Is ( 1984 dl f ferences in performance h a v e  by then 
disappeared. The research wh lch did show differences at 
the h ~ g h  school level was examininq a specific subject 
area performance, which was not examined in this study. 
The current trends In school startlng age are taking 
1 n to conslderat 1 on the l ncreasl ng academic demands on 
students at consistently younger ages. I f  this trend to 
escalate the curriculum continues through the grades, 
research directed at age in conjunction with high school 
performance may be an area to continue to monitor. 
Uphof f and Gi lmore ( 1986) have shown in an Ohio study 
that stress on the younger students may be taking a toll 
as 45 percent of ma1 e teenage suicides and 83 percent of 
female teenage suicides were summer births, while summer 
births only accounted for 35 percent of the population 
studied. 
There remain a large number of areas to research in 
related areas to school starting age. 
Recommendations 
Based on this study, there is no statistical basis 
for start lng a chi Id to school at either the age of five 
or wal t i ng one year. Parents have been present1 y making 
this declsion based on their oplnions of their child's 
read1 ness and personal prejudices about school starting 
age. I t  would appear that parents are making appropriate 
decis~ons for their own children, since lasting 
statistical differences are not apparent. 
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Append i x h 
r 4 e t t e r  of Reque..t P to Coach e s  and  sponsor^ 
March 13, 1988 
Dear Facu l t y Member : 
I am in the process of writ ~ n g  a research project for my 
Special ist at Drake. My research I S  in the area of 
school success and partlcipation in relation to school 
entry age. 
As a double check on student records of participation, I 
need some assistance from you. Attached is a listing of 
students that were chosen at random. The graduating 
c I asses of 1984 through 1988 are used in my research. 
Therefore, because of changes in sharing, the current 
coach or sponsor may not be aware of participation by 
students from one of the schools, so please fill out any 
of the information that you are aware of. 
In f i I 1  ing out the forms, please indicate the years of 
particlpation. the grade level is not of importance. If 
a student was a manager or cheerleader for multiple 
sports please lndlcate years of particlpation for each 
sport . 
1 know that assisting ~n surveys l ike this takes time, 
and I really appreciate your assistance. 
Thank you for your t lme and help. I f  you have any 
quest ~ o n s  please cai l me. I would appreciate the 
returned surveys by March 22, as I need to concentrate on 
my paper over break. 
Sincerely. 
Diane Petty 
Appendix B 
Form Used to Record Extracurricufar A c t i v i t i e s  
Student Name 
Sof tbal 1 
Basebal I 
Footbal l 
Volleyball 
Basketball 
Track 
. Go1 f 
Manager 
Lettermen's Club 
Voca 1 
Speclal Vocal Group 
- 
Special Band Group 
Play/Musical 
FFA 
FHA 
Student Counc 1 l 
Class Officer 
Natlonal Honor Society 
Cheer 1 ead i ng 
Wrest 1 ng 
Annual Staff 
Appendix C 
Zmle Form f o r  I n f o r m a t u n  From Cumulat ive F o l d e u  
f l a m e  - 
B t  r tbdate 
Age 9 f  School Entry 
A n y  Qetent ~ o n s  
Age 3t ACT 
ACT score 
C u m .  GPA 
Class R a n k  
Sex- 
